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ABSTRACT: Cermaninm is able te catalyzs geveral redox reactions (Refs

1,2). The anthore ganted to investigate the kinetics.of gome of
these reactions in the cass of verious Ge-samples With differ--

arnt conductivity in the case of n concertraticn change of the

currert carriers within 2 wide range. This can facilitate the

understaniing of the mechanism of the seniconducicr catalysis.
The kinatica of the reaction menticrned in the title was invegt~
" igated under gtatic vasuun conditions in & guariz reactor. Pow-

2 Lo . .
der with a specific gurfase of 0.05 - 0.1 = /g obtained by pul-

[3 1L B

verization in the moriar in air served for this purpose. The
.0
or at 650

. . 2
Ge-powder wes trained before tha experiment at 250

Cud1ﬂ
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Catalytic Dehydrogenation of Ethenol on Germanium SOV/20-126~1~29/62

and at 1072 - 1070 torr. The mentioned dehydrogenation was in-

vestigated at 200-2700. A reduction of the reaction rate (Figs
1:1f4>cursive) took place in the case of subgequently carried

out ethanol compositions on Ge, trained at 8500. This was stop-
ped after the fourth experiment. Beside hydrogen and acetal-
dehyde also ethylene was found to exist in the gas phase. Its .
content was reduced from experiment to experiment. The hydrogen -
bressure was in all experiments equal to the summed pressure

of acetaldehyde and ethylene (accuracy 2.3%). The authors as-
sume that the fresh Ge-surface adsorbs an oxygen mclecule from :
ethanol (reaction I) thanks to its great affinity teo oxygen.

The covering of the Ge-surface with adsorbed oxygen leads to ,
the breaking-off cf the reaction (I). As late as from the fourth
experiment on only the process of the catalytic dehydrogenation
takes place on the Ge~powder. The chemosorption of oxygen was
carricd oul after the fourtk experiment in order to clarify the
effect of a complete covering of the Ge-surface with oxXygen,

The curves 5-8 {Fig 1) belong to the stbgequently ¢carried out
experiments. They describe the kinetics of the hydrogen gepara-
tion under the giver conditions. Since the pressure of the
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Catalytic Dehydrogenation of Ethanol cn Germanium SOV/20~126—1~29/62

acetaldehyde formed on the oxidized surface surpagsss congider-
ably the hydrogen prezaure the removal of the adsorbed oxygen
sccording to the rsaction (IIT) is to be assunmed. The catalytic
reaction (II) proceeds then on the surface free from OXYgSh.
Thus, adsorbed oxygen can in the case of *he system germanium-
-ethancl approach tc the stationary activity of the catalytic
dehydrogenation from the side of the surface free from oxygen
ag well as frcm the side of -the gurface completely covered by
the adsorbod oxygen. Figure 1 shows the. electronic character-
jstics of the alloyed Ge-samples, the logarithm of the pre-ex-
ponential multiplier (ko) and of the seeming activation energy

(E) of the catalytie ethanol dehydrogenation. The results des-
cribed clarify teo a certain extent the often discussed problem,
of the catalytic eguivalence of the p- and n-semiconductors.

The authors assume with a certain gecurity with respect To ths
reaction mentioned in the title that the activation energies on .
the p-germanium are considerably lower than on n-germanium.

This conclusion does, however, not hold in the case of all other
reactions (Refs 6,7). The range of the investigated systems is
to be widened and tha2 catalytic processes are to be more tho-
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TITLE: The Kinetics of Semiconductor Catalysié With Controlled Chemi-
sorption (Kinetika poluprovodnikovogo kataliza pri kontrole
Xhemosorbtsiyey)

PERIODICAL: Doklasly Akademii nauk SSSR, 1959, Vol 126, Nr 4, pp 817-820
(USSR :

ABSTRACT: The author investigated the jrreversible process A + B —= AB
+ 3B

Achem 2

Bchem —3-.AB in which each arbitrary phase may be employed

for control. A series of peculiarities of the kinetics of
gsemiconductor catalysis occurs already in the most simple case
if the reaction proceeds under control of chemisorption of one
of the initial substances, for instance A. The composition of
the activated complex [K| is determined by the final result of
this phase and by the type of the active centers participating
Card 1/5 in the adsorption. For a group of i equal partial sections the

which proceeds according to the scheme A -?-'
A
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Semiconductor catalysis With Controlled Chemisorption

rate Wy may be expreaood py the following equation:

y. = -dn, /34 = b [a) /8 " va [AB) /Y -~;sx§[xa[q, (1)

i
where Ty jg the number of molecules A in the volumej [A] ijp the

concentration of Aomolecules, [AB] js the concentration of

molecules of the reaction products. The ratio 5 © the gurface
zo ‘the volume of the reactoT is included in the coefficient b.
denotes the frequency of conversion of the activated compleX
into completely che_m:‘.sorbed moleculese [Xi is the concentra-

gion of the i-th centers which are contained in m; K‘{ is the
equilibrium constant for |K\ according to equation (2&):
(2a) k¥ = exp [(RT)—1 (—F‘ - eA\f* t eEAV)] =

i 1(u=o) i

= exp ‘:(RT)'1 (—Ft)] = Kﬁi‘v’ where ¥ = exp[(RT)_1 (ei\vf‘f
+ e TW) - (2v) F?_ (pv=0) 18 the free eneTey of formation of

iK‘ at DV=03 AVE is the electric surface potential conditioned
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PHASE I BOOK EXPLOITATION SOV/4186

Akademiya nauk SSSR

Stroyeniye veshchestva 1 spektroskoplya (Structure of Matter
and Spectroscopy) Moscow, Izd-vo AN SSSR, 1960. 113 p.
Errata slip inserted. 2,300 copies printed.

Ed.: K. V. Astakhov, Professor; Tech. Ed.: T. P. Polenova.

PURPOSE: This collection of articles is 1n€ended for physiecists
and chemists interested in spectroscopic methods of research
on the structure of molecules and related problems.

COVERAGE: The articles contained in this collectlon were
taken from the editorial files of the Zhurnal fizicheskoy
khimii (Journal of Physical Chemistry) and are concerned
with spectroscopic methods in research on the structure of
molecules, the hydrogen bond, isotopic effects, problems
in magnetochemistry, the structure of aqueous solutions of
electrolytes, and the chemistry of complex compounds. - Refer-
ences accompany individual articles.

card 1/6
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Structure of Matter and Spectroscopy S0V/4186

TABLE OF CONTENTS:

§
Roginskly, S. Z. [Institut flzicheskoy khimil (Institute of
Physical Chemistry)]. Possibility of the Direct Investigation
" of the Structure and Form of Molecules 1in Emission Projectors 3

Zhurkov, S. N., and B. Ya. Levin [Leningradskiy fiziko-
tekhnicheskly institut (Leningrad Physicotechnical Institute)].
Study of Plastification Mechanism by ;[nfrared Spectroscopy 14

pPivovarov, V. M., and N. D. Ordyntseva. Features of Spec-

troscoplc Manifestation of Hydrogen Bond in n-Nitroaniline

Molecules - , 20
The ‘authors thank Ya. S. Bobovich and V. S. Neporent for

thelr 1nterest.

Sheynker, Yu. N., and Ye. M. Peresleni [Khimiko-farmatsevti- .
cheskiy institut im. S. Ordzhonikidze (Chemical Pharmaceuti-
cal Institute imeni S. Ordzhonikidzé}. Tautomerism of

Certain Derivative Heterocyclic Compounds. XI. The Deutero-
effect at Tautomeric Equilibrium and Spectra of N-Deutro-
acylated Heterocyclic Amines 28
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Structure of Matter and Spectroscopy SOV/4186

Shigorin, D. N., M. M. Shemyakin, M. N. Kolosov, and T. S.
Ryabchikova [Fizlko-khimicheskly institut im. L, Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov))and Institut
biologicheskoy 1 meditsinskoy khimii AMN SSSR CInstitute of
Blological and Medical Chemistry of the Academy of Medical
. Sc¢iences USSB]. Intermolecular Interaction and Oscillation
Spectra of Acetylene Compounds _ B 36
Izmail'skly, V.A., and V.Ye. Limanov [Moskovskiy pedagogi-
cheskiy institat {m, V.P. Potemkina-Moscow Pedagoglb:§ §n-
stitute im. V.P. Potemkin] Absorption Spectra.of Derivatives
of N-[B- (4-Nitrophenyl -Ethyl?— Aniline . M
Izmall'skiy, V. A., and V. Ye, Limanov [Moskovskly pedagogi-
cheskiy institut im. V. P. Potemkina (Moscow Pedagogical
Institute imeni. V. P. Potemkin)]. Absorption Spectra of
Derivatives of N-[B-(2,4-Dinitrophenyl)-Ethyl]}-Aniline 53

5

b1

Rabinovich, I. B. [Gor'kovskiy gosudarstvemnyy universitet

im. N. I. Lobachevskly Fubr'kiynﬁtate University imeni

N. I. Lobachevskiy]. Effect of Displacement of Hydrogen by
Deuterium on the Molal Volume of Liquids 62
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Structure of Matter and Spectroscopy ~ S0v/4186

The author thanks the following for having participated
in determining the denslty of deuterocompounds: V. G.
Golov, P. N, Nikolayev, V. I. Kucheryavyy, Ye. Z. Zhur-
avlev, V. I. Murzin,and L. S. Zhilkin. He thanks A. I.
-Brodskiy for his discussion of the results.

Ar'yev, A. M., and M. B. Al'tshuler [Novocherkasskly poli-
tekhnicheskly 1nstitut(Novocherkassk Polytechnic Institute)].
Problem of Change in the Structure of Polyethylene at
Plane-Radial Extension 69

Rabinovich, I. B., V M. Salov, Ye. I. Novikova, S. D.
Ravikovich, and V. M. Nikolayev [Gor'kily State University

iméni N, L. Lobachevskiy]. Isotopic Effect on the Viscosity
of Deutercalcohols 73

vasiliu, M. I., V. N. Yeremenko, and V. V. Fesenko. Investi-
gatlon of Surface Tension of Liquid Metal Solutions. I. Sur-.

face Tension of a lead-Silver System 78
Veynberg, T. I. Coordination Equilibria of Nickel Ions in’

K0 — PbO — 510, System Glasses 84
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Kolesova, V. A. [Institut khimil silikatov (Institute of

the Chemistry of Silicates)]. Structure of Spodumene Glass 93
V. I. Aver'yanov is thanked for having plotted the curves
for a- and p- spodumene and for the crystallization
product of spodumene glass,

Rebane, T. K. [Physicochemlcal Institute imeni L. Ya. Karpov].
calculation of Excess n-Electron Dlamagnetic Susceptibllity
of Certain Molecules Containing the Six~Member Carbon Ring

with the Aid of the Free Electrons Model 96
The author thanks I. N. Kalachevaya and B. Ye. Samosudov
for . the numerical calculations, and Ye. N. Gur'yanova

and M. N. Adamov for thelr suggestions.

Samoylov, 0. Ya., and M. N. Buslayeva [Institut obshchey 1
neorganicheskoy khimil im. N. S. Kurnakova (Institute of
General and Inorganic Chemistry imeni N. S. Kurnakov)].
Temperature Dependence of Coordination Numbers of Alkal

Metal Cations in Aqueous Solutlons . 102
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Yesin, 0. A. [Ural'skiv politekhnicheskly institut im.
S. M. Kirova Sveriiovek (Ural Polytechnic Institute imenl
S. M. Kirov, Sverdlovsk)]. Form of Surface Tenslon

Isotherms 111
AVAILABLE: Library of Congress

, JA/dwm/ec
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ROGINSKIY,. S.%.

Electronic factors in semiconductor catalysis and rules for the

; : :5.20 160,
selection bf catalystsy Probls kin. i kst 10:3 20 60(MIRA 14:5)

1, Institut fizicheskoy khimil AN SSSR.
(Semiconductors) (catalysts)
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FROLOV, V.M.3 KRYLOV, 0.V.; ROGINSKIY, S.Z.

160,

1. Institut flzlcheskoy khimii AN SSSR.
(Germanium)

Catalytic properties of germanium. Probl. kin. 1 kat, 103102-107

(MIRA 14:5)
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KRYLOV, 0.V.; ROGINSKIY, 8,2,; FOKINA, Ye. A,

tion
Catalysis on semiconductors in the region of natural conduc .
Probl. kin, i kat, 10:117-120 '60. (MIRA 14:5)

1, Institut fizicheskoy Khimii AN SSSR.
(catalysis) (Semiconductors)
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ROGINSKIY, S.Z.; SINYAK, Yu.Ye.; YANOVSKIY, M.I.

Investigation. of the surface of an alkali promoter of the ammonia
catalyst by means of the isotopic methed. Probl. kin. 1 kat,
10:210-213 '60. . (MIRA 14:5)

1, Institut fizicheskoy khimii AN SSSR,. .
(catalysts) (Alkali metal, oxides) (Alkaline earths)
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qpanslation from: Referativnyyvzh‘m'nal, Knimiya, 1960, No. 21, p. 99 # 83985
AUTHORS: Andrianova, o, I., Roginskiy, 5.2
TITLE: An Experimental Iniestigétion of Correspondence Between the Homo~
geneous and Heterogeneous ‘Acid-Basic Catalyses .
PERIODICAL: Probl. kinetiki 1 kataliza, 1960, Vol. 10, PpD. 298-302 ;
TEXT: The authors show that  the acid anhydrides of trensition elemenis ‘ TV//
(Crel3, V2 are not superior o acid anhydrides of non—transitional elements in ‘-
the e%heviéication of ¥the acetlc acid and the hydrblysis-of’the esters. The
commercial aluminum Silicate'éatalyst conteining at its surface acid centers of
reat power excels the rest ©O he investigated acid catalysts in the ctudied
reactions in the gaseous phase. For heterogeneous reactions of the acid type in
the liquid phase, the resin KY -2 (KU-2) considerably excels the aluminum silicate.
The decomposit;on of alcohols, the hydrolysis of esters, and the condensation of
'‘nds can be proééeded on acid as well as on basic catalysts,:hidh
ctions to the category of the general acid—basic

carbonyl compo
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An Experimental Investigation of Correspondence Between the Homogeneous and Hetero-
geneous Acid-Basic Catalysis

catalysis, T¢ can be assumed, aS some special reactions show, that the cenclusion

is justified on the far-reaching analogy between the homogeneous and Leterogeneous
catalyses. Nevertheless, for the practical selection of the catalyst for & definite  ——
reaction, somne additional demands must be taken into account, in the first place :
the selectivity.

mvv -

mpanslator's note: This is the full tpanslation of the original Russian abstract.
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Isotopes in biochemistry, Zhur,VKHO 6 n0,3:275-284 161,
(MIRA 14:6)

(Radioisotopes) (Biochemistry)
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ROCINSKIY, S.Z.

Role of consolidated chains in catalysis. Probl, kin. 1 kat.
10:373-380 160, (MIRA-14:5)

1. Institut fizicheskoy khimii AN SSSR.
(Catalysis)
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Role of electronic facters in catalysis. Kin. { ket. 1 no.1:15=
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(Catalysis)
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G.M.; KEADENATSI, B.M.; BRAZHNIKOY, V.V.; NEYMARK, I. Yo.;
PIONTKOVSKAYA, M.A.

Chromst ographic determinstion of the adsorption isotherms of
gnses and of the specific surface of solids., Kin.i kat. 1
no.2:287-293 Jl-Ag '60, (MIRA 13:8)

1. Institut fizicheskoy khimii AN SSSR.
(Adsorption)
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AUTHORs Roginskiy, S.Z., Corresponding Member of the USSR Academy of

“Sciences

TITLE: The Chemistry of Semi-Conductors and Elsctronic Mechanisms of
Chemical Reactions

PERIODICAL: Zhurnal Vsesoyuznogo Xhimicheskogo Obshchestva im. D.I1. :
Mendeleyeva; 1960, No. 5, Vol. 5, pp. 482-492 \7k

TEXT: The author desoribes how the significance of ‘the chemical aspectis in
the physics of gemi-conductors grew with the development of this field and
mentions scientists, such as A.F. Ioffe (USSR) and V. Shottky (Germany),

who where amongst the first to recognize the importance of the chemistry

of solids in this connection. The tasis for mest of the practical appli-
cations of semi-conductors lies in the replacement of mechanical and electro-
technical instruments and special tubes with rerystallo-chemical conatruc-
tions', in which sections and layers ‘having a special chemical and micro-
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The Chemistry of Semi-Conductors and Electronic Mechanisme of Chemical
Reactions

chemical composition are created as a result of appropriate chemical pro-
cessing of the gemi-conductor and which results in the solid body acquiring
certain electronic properties. Mechanical current rectifiers,; vacuua tubes,
replaced successfully by solid rectifiers, are given as an example of this
stipulation. The action of the_latter is based on the special properties
of the occurring potential barrier. Reference is further made to the prin-
ciple of semi-conductors used for the direct cooling with an electrical
current, i.e.;semi-oconductor refrigerators. This prinéiple is based on
Peltier's heat absorption, when an electrical current passes in a given
direction through the border lines between N and P (electron-conducting

and hole-conducting, respectively,) conductors. In this case the electro-
conductivity is only slightly dependent on the temperature, which is a
characteristic of degenerated semi-conductors (semi-metals, Ref. 1). Ioffe
(Ref.2) showed that the gsemi-conductor properties of solids depend on the
close-range order, which, in turn, is determined by the electronic type and

sawetl
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degree of polarity of the chemical bond, the ratio of the particle radii,

which form the crystal lattice, and also by the presence and distribution

of the admixture atoms. A second cause for the development of the chemical
aspect is given as the inability of satisfying the physical requirements of
semi-conductors and their many forms of application in materials with cer-

tain electronic properties on the basis of only easily available and well-
studied substances. The study of the chemistry of rare elements and the
synthesis of new elements and compounds were the recult. The discovery of :
the group of binary and more complex semi-conductor iso-electronic analogies ; .
of the elemsnts of the IV group, of the general type AIIIRV; AIIBVI, etc., ;%
are given as an example of the results of directing investigations toward

the chemical bond, to electronic characteristics of s0lid bodies, etc. The
characteristic feature of the so-called third stage of the chemical develop-
ment in the field of semi-conductors was the penetration of models and
theoretical and experimental methods of the physics of semi-conductors into
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the main sections cf chemical theory. New conceptions arose on the
mechanism of the chemical transformation of solids and high-molecular com-
pounds and their reactivity. In the case of an ideal self(i)-conductor,
there are no admixture levels between the valency and conductivity strips.
The fraction U/kT is used to determine whether a body can be considered an
insulator or semi-conductor, where U is the width of the forbidden zone,

k the Boltzmann constant, T the absolute temperature. It is approximately
assumed that in self-conductivity and normal mobility of the charge
carriers the crystal behavesas a semi-conductor at U/kT less than 150 and as
a dielectric at U/kT more than 150. The energy spent on the formation of
charge carriers, as well as the mobility. characterizes the entire lattice
and not only an isolated aiom. The excitons, first described by Ya.I.
Frenkel! (Ref.3) are said to play an important role in the transportation
of the activation energy within the lattice and between its volume and sur=-
face. Electrons and electron holes are the main charge carriers in semi-
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conductors and metals. Sections of the volume or surface of the lattice
which are potential depressions for the charge carriers play an iaportant
role in certain physiocal processes in the semi-conductors; such as energy
dispersion in electroconductivity or luminescence. The internal photo-
effect which leads to the occurrence of electronic conductivity in insula-
tors, for example, is said to be due to the irradiation of semi-conductors
and insulators with light of a certain wave-length, which creates additional
charge carriers and excitons in the crystals, their concentrations attain-
ing super-equilibrium. Primary photo-physical and radiation-chemical pro- >{
cesses are said to be accompanied by various chemical transformationsz in
gemi-conductors. Fading of colors of certain organic dyes is given as an
examnple (Ref.4)n The chemical decomposition of azides is outlined as an_
example of similar effects noted in many iypes of chemical processes, which
take place within the semi-conductor or on its surface. A detailed study
was made of the kinetics and mechanism of decomposition of inorganic and
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organic azides, since great practical significance is attached to some of
the compounds of this group, as initiating explosives, combined with the
simplicity of the products of reaction. PFor the inorganic azides the final
products are free metal and molecular nitrogen. The path taken by the
nitrogen in its photochemical decomposition, and forming Np, is followed.
The scheme of the No formetion from the oxidation of N3 is given. The path
followed by the metal is also outlined. The importance of the exciton in
the photolysis is explained as facilitating the transfer of the electron
from the valency band to the conductivity band. Electrons, holes of con-
ductivity and excitons probably participate in the decomposition of azides
with X-rays and gamma rays, rapid electrons and heavy particles. The
described theory shows that the major stages of the azide decomposition are
significantly different from the usual homogeneous reactions. The spectro-
scopic study of the azides showed that energy of the edge of the absorption
strip corresponding to the formation of conductivity electrons according to
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Reactions

the scheme N + hv — Ny + n decreases with a growth of the metal ioniza-
tion energy “(J), which”takes part in the formation of the azide lattice,
i.e., U decreases with a growth of J. The general picture obtained for the
azides was found to be characteristic for the oxidation-rsduction reactions
of the phase types: Solid body 1 —> solid body 2 + gas, and solid body 1 +
gas 1 — solid body 2 + gas 2, Other processes in the solid phase are dis-
oussed. A similar primary process is said to be probable for the primary
chemical stage of the decomposition of many salts, the anions of which; in
the neutral state, are unstable (Ref. 8), for example for oxalates,
0202°.__9c20 + 22 ——32C0 + 2n. Similar electron-excitation mechanisms
aTe expected for basic reactions in the formation of metals, by the re-
duction of oxides, sulfides, etc. The author points out that the entire
modern theory and prasctice for controlling the properties of the emulsion
of silver halides, applicable to the usual photographic process, roentgeno-
graphy, electron recording in electron apparatus; to radiography, etec., is
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based on the semi-conductor process mechanisms which are not gone into in
this article. A discussion follows of the electronic mechanisms of hetero-
geneous catalysis on semi-conductors. Only the main laws and initial re-
gularities of the subject are given, based on (Ref.9a12). Semi-conductors
are said to be dominant as the latest solid catalysts of the oxidation-re=
duction reactions in the gaseous and liquid phases. A high correlation is
present between their catalytic and electron-physical propertiea. A new
effect noted also in other types of surface-chemical reactions is the effect
on the rate, kinetics and gelectivity of processes, which is due to the
electrical charging of the surface of the semi-conductor in relation to its
volume (Ref.17-18). According to Ref. 18, the charging, in combination with
the heterogeneous nature of the surface, determines the final form of the
kinetic equations of catalytic and chemosorption processes. The work per-
formed on the electron emission, which is a starting point in all physical
phenomena associated with the electron emission or with their redistribution
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between the various phases and layers, appears to-be one of the main factors
of semi-conductor catalysis (Ref.24). The author states that in a usual
semi-conductor catalysis and in catalysis on gemi-conductors when irradisved
with light, distance effects can be obtained. Characteristic distance
effects are noted in gemi-conductor catalysis when the catalysts are irra-
diated with light during the process. In oxidation-reduction catalysis on
gsemi-conductors free electrons and holes of the surface take an active part.
The chemical bonds which are formed in chemosorption .and catalysis in active
sections have been more clearly investigated as result of studies made on
spectral, electronic and magnetic methods of investigations. ‘The interest-
ing results of these investigations are not dealt with in this article.

The biochemical processes are discussed in the following sequence: general
features, mechanisms of photosynthesis, low-temperature polymerization.

The author points out here that semi-conductivity is a phenomenon not only
of inorganic substances with a crystalline structure, but also of liquids
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Reactions

and organic substances. The biological photosynthesis is used as an
example for illustrating the penetration of gemi-conductor theories into
biology, bio-chemistry and biophysics. A new vast region for the applica-
tion of semi-conductor processes was found in radiation chemistry of con-
densated systems, in polymerization, reactions of free radicals, and in
chemistry of low-temperatures. The question is raised as to the probabili-
ty of these mechanisms occurring in ordinary organic reactions. It is
pointed out that only the close-range order is required for semi-conductor
phenomena to occur, as well as the collectivization of charge carriers in
the conductivity strip. The author is inclined to believe that in all cases
where the organic chemist deals with complex conjugated bonds, the semi-
conductor approach is a lawful addition to the more traditional chemical
approach. There are 51 references: 36 are Soviet, 12 English, 3 German.
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- hv
1. N3 form, ___)N3 fom....p +n )

< .

2, N3 fom.ooop——9N3 sur."'p

3- N3 sur.a--p _——)N2 gas vol. + Nsur.-O'p

4, Ngypse.P +N3— A5 +2 O .yp, +2 or

3. Ngi gup, eeoP + N3 gup ~3Np + 20gyp, + 1

where [ is the designation for the neutral anion vacany.
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: S0V/20=130-1-35/69
Roginskiy,; S. 2., Corresponding Member AS USSR

-~On the Origin of the Pre-sorption Effect and on Some Other 4A'

Anomalies of Catalytic Oxidationm of CO om Oxide-Semiconductors’

Doklady Akademii nauk SSSR, 1560, Vol 130, Br 1, pp 122-125 (USSR) -

The author explains the proocesses in the oxidation of CO on oxide
semiconductors by means of the band model semiconductor (sc). He
discusses the varying course of CO-sorption in the presence and -
in the absence of oxygen. The increase in the work function

due to O is based on the reduction of the band deformation due
tc self-charging of the surface of SC surface in the chemo- )
sorption of CO. An equation is deduced and discussed for the
influence of O on 14 and for the energy Echei of‘chenO|orption.7

The observed pre-sorption effect is traced back to the
positively modifying effect of the adsorbed oxygen. The influence
A @ of the acceptor gas on the band deformation increases when a
downward deformation existed at the beginning, whereas it
decreases in the reverse case (Fig 1). The modifying effect of O
is therefore intensified by additions which reduce the work
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On the Origin of the Pre-sorption Effect and S0V/20-130-1+35/69
on Some Other Anomalies of Catalytic Oxidation of CO_on Oxide-Semiconductors

function, on the other hand, it is inhibited by additioms which
increase . At low total pressure of the reacting gas mixture
and at high temperatures the pre-sorption effect is bound to
iisappear. The same takes place when the band deformation of SC
is compensated by an electric field or when the chemosorption-
and the catalysis rate are adapted (Fig 2). The inhibiting
effect of water vapor on CO-oxidation is explained by the

increage of the Fermi level due to the surface charge of SC
{Ref 13) observed by V.I. Lyashenko, and as a result of the ‘
intensive adsorption of HZO' Figure 3 shows the modifying Lr//)/
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affect of additions (Ii to NiO and Zn0). An almost complete
ccrrelation exists between the changes of ¢ and Bcat

{= activation energy of catalysis). There are 3 figures and
18 references, 15 of which are Scviet.

ASSGCIATION: Institut fizicheskoy khimii Akademii nauk SSSR
(Institute of Physical Chemistry of the Academy of Sciences,

JSSR) pf//

SUBMITTED:  July 13, 1959
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AUTHORS: Roginskiy, S. Z., Corresponding Member AS USSR, Khait, Yu. L.

TITLE: The Problem of the Origin of the Compensatien Effect in
Chemical Kinetics®\

PERICDICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, INr 2,
- pp 366 - 369 (USSR) v

ABSTRACT Several research workers (Refs 1-3) found when comparing
the activity of catalyzers that the relation in kon

= const +j3E exists between the coefficients ko and B of

the Arrhenius-equation k=k exp(~E/RT). Similar results were
obtained by the first-mentloned author in collaboration
with L. V. Rozenkevich (Ref 4), This compensation effect
occurs mainly in reactions with condensed phases. G. M. Zha-
brova (Ref 1) set up the equation: ln k = const+/3Eng where

n is between 1 and 3., After a survey of publications dealing
with this subject and mentioning a paper by L. D. Landau
(Ref 15),; the authors make an attempt at explaining the com-~
pensation effect, For this purpose, they proceed from a
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statistical method of calculating the velocity of activation
processes on solid phases, which was developed by the se-
cond-mentioned euthor (Ref 17). The activation process thus
consists of a finite number of elementary events., Each of
these events is due to the fact that the energy E? which
equals a critical value E§3kT or exceeds this value, happens
to concentrate in a volume d3 which has the magnitude of a
particle volume, the energy in the surrounding volume 13
being correspondingly reduced. The compensation effect might

be based upon the probability of the concentration of an ex-

cess energy E'24Ef$ kT depending on the local temperature

in that volume 13 {n which the elementary event takes place,

There are 19 references, 14 of which are Soviet. /?///
7
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5/020/60/130/03/026/065
AUTHORS: Roginskiy,..Saxdes Corresponding B004/B011
g Shishkin, V. A.

! 574/30

TITLE: Investigation of the Adsorption of Unsaturated Carbon Fluorides

02F4 and C3F6 in the Electron Projector 1/\

PERIODICAL: Dokla?y Akadenii nauk SSSR, 1960, Vol 130, NT 5, PP 577-580
(Ussr

ABSTRACT: The authors refer to publications (Refs 1-4) dealing with the
discrete bright spots becoming visible on the scregn of an

electTon projector at a gas pressure of 107 - 102 torr. They
discuss the explanations given by other scientists and in this
connection quote I. I. Trettyakov (Ref 3) who found out that in
the case of small gas polecules there is a cornection between
the electronic structure of their molecules and the shape of
the spots. S. 2. Roginskiy (Ref 4) set up a hypothesis, accord-
ing to which the T -electrons of the double bonds take part in
the formation of spots, in which connection the bound biradicals
formed with adsorption play the principal part. In the present
paper, this hypothesis was checked by means of chemically

Card 1/3 inert unsaturated carbon fluorides. The gases C2F4 and C3F6
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Investigation of the Adsorption of Unsaturated 5/020/60/130/03/ 026/ 065
Carbon Fluorides C,F, and C3F6 in the Electron B004/BO11
Projector
werc offered by Academician I. L. Knunyants. The experimental
part describes the regulation of the desired gas pressure in
the range 10-2 ~ 10~ torr by means of ective carbon. The
pictures of such gpots are shown in figures 1-4. The folloving
conclusions are drawn: 1) the connection betwoen the appearance
of double spots and rings on the cmne hand, and the double bond
on the other, is confirmed. The phenomenon can be repeated _
several times without the addition of new gas amounts. QK
2) It was not confirmed that micropoints must by all means par-
ticipate in the formation of molecule images;_}) Rings were ob-
gerved only in the case of the less symmetrical 03F6 nolecules.

4) The clearness of the molecule images and their lifetime rise
with dropping temperature, in which connection the change in
the imeges is well observable. 5) The data obtained do not
contradict the hypothesis of a radicalization of the T -bonds.
The formation of such radicals by the separation of the Ji-bond
is possible both before adsorption, in the space around the
point, and in adsorbed molecules. 6) The geometrical inter-
Card 2/3 pretations of the images and of their changes shown in
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Investigation of the Adsorption of Unsaturated 5/020/60/130/03/026/065
Carbon Fluorides C_F, and C F¢ in the Electron B004/B011

Projector

ASSOCTIATION:

24 3

references 1,2, are insufficient, From the fact that molecules
differing as to structure, yield well reproducible images of ,
the sane form it may be concluded that a complicated relation-
ship exists between the image form and the electronic structure :
of the molecule, It is assumed that the molecule images re- Q(/'
produce the probability of the distribution of the electron
cloud of guch electron shells as participate in the W-bond.

The low chemosorption character of the molecules investigated
allows the conclusion that the separate bonds remain localized
on the molecules, The authors thank I. A. Bespalova for his
collaboration, There are 4 figures and 6 references, 4 of

vhich are Soviet.

Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences, USSR)
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AUTHORS: Khuan Yu-mey, Keyer, N. P., Roginskiy, S. Zoy
Corresponding Member AS USSR "~ ——————___
TITLE: Investigation of the Catalytia Decompcsitio;‘of Hydrazine

on Niskel Sulfide and on Its Solid Solutions

PERIODICAL: Dokiady’Akademii nauk SSSR, 1960, Vol. 133, No. 2
pp. 413 = 416

TEXT: While the relationship between the electrical properties and the
catalytic and adsorption properties of metallic oxides has been in-
vestigated in many previous papers (Refs. 1-3) no such papers exist g
as regards me$allic sulfides. In their investigations the authors used

Ni§ in order to study the effect of various additions of non-bivalent L}r//
metal sulfides (Lizs9 Inzs}) and to compare them with the behavior of

Ni0 (with additions of Li,0 and Inzoa). The nickel sulfide was obtain-
ed from NiCOy (i.e. N1003-+ 1.120059 Na‘.c:o3 % In(N03)}) by pass.ing
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Hydrazine on Nickel Sulfide and on Its Solid B004/B064
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through HZS at 450°C. The X-ray analysis made by M. Ya. Kushnerev showed

that NiS was obtained &s p~form with a hexagonal crystal atructure. The
apecific surface was determined .with the equilibrium isotherm of the ad-
sorption of krypton at -195°C according to Brunauer, Emmet, and Teller.
The tablets formed from the NiS powder at 4000 atm had a resistance of
1.2 ohm.cm which increasad in the range of 78-573°K in accordance with a
rise in temperature. I% can therefore be said that within this sphere
NiS possesses metallic confluctivity. & meapurement of the thermo-emf
showed that NiS is a aemiconductor of the n-type. The decompeaition of
hydrazine ocsurs at 1 torr in accordance with the reaction equation

5N9H4 -P N, + 4NH3o In nickel oxide it is accelerated by adding Lizo,

while it is retarded by adding In,0, (Fig. 1). In the experiments with

Nis palladium was used in order to check whether hydrogen was liberatesd.
Since this was not the case the reaction proceeded according to the
above squation. The kinetics of the resction was investigated by mea-
guring the nascent nitrogen. Fig. 2 ghows the kinetic isotherms of the
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81870
Investigation of the Catalytic Decomposition of 5/020/60/133/02/46/068
Hydrazine on Kickel Sulfide and on Its Solid BOO04 /BO64 ’

Solutions

dasomponition of N2H4 at 60, 79, and 100°¢ in the aoordinates

lag(--APNQHAf)p log t. Fig. 3 showas the depsndencs of the composition of t
and PN H;o.The speed of the reaction increanes from 60m150°C and de-

<
crepses after 15000. The assumption that thie is due to & poisoning of
NiS by NHz was proved by pre-treaiing Nis with NH3. KBz retards the reac-
4ion. Fig. 4 shows the isotherms of the reaction at 7§°C and with addi-
tione Of 0.2 = 1.0 ath of Li or 0.2 = 1.0 at of In %o NiS. Furthermore,
the dependence of the speed of the reaction on thsse additions is shown.
in the case of an addition of 0.2 at% of ILi the maximum rate was obaerved
which is the same as the maximum rate of dependence of the work function |
on Ii or In sddition as measured by E. Kh. Yenikeyev. In general the ef~ LJ’/,
fect of these additions on NiS is less than on Ni0., A further obsexva-
tion of 4the authors is that only a single preparation was investigated
with 0.2 at% of Ii so that the conformity of the result with that obtain- .
ed by Yenikeyev may well be a matter of coincidence. There are 4 fig-
ures and 5 references: 4 Soviet snd 2 German,
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Investigation of the Catalytic Decomposition of §/020/60/133/02/46/068
Hydrazine on Nickel Sulfide and on Its Solid B004/B064
Solutions

ASSOCIATION: 1Institut fizicheskoy khimii Akademii nauk SSSR S
(Institute of Physical Chemistry of the Academy of »
Sciences, USSR)

SUBMITTED: April T, 1960
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§/020/60/133/03/11/013

B004/B056
AUTHORS : Khuan  Yu-mey, Keyer; N. P., Roginskiy, S. 2., Corresponding
Member AS USSR
1
TITLE: Chemical Adsorption on Pure NiS and on NiS With Admixtures

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 3,
pp- 641 - 644

PEXT: The authors investigated the chemical adsorption of oxygen and
acetylene on pure NiS and on NiS with admixtures of Li2S (0.2, 0.5, and

1.0 at% Li) and InZS3 (0.2, 0.5, and 1.0 at% In). The production of pure

NiS and of NiS with admixtures has been described in an earlier paper.
The adsorption was carried out in a vacuum apparatus, and the pressure
drop of the gas introduced was measured. The adsorption of 02 occurred at

25 - 65°C. It exerted no influence on electrical conductivity. Fig. 1a
shows the kinetic isothermal1lines of oxygen adsorption on pure NiS.

They obey egquation (1) a = At1/n. The values of A and 1/n increase with
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-.Chemical Adsorption on Pure NiS and on NiS With 5/020/60/133/03/11/013
Admixtures B004/B056

rising temperature (Table 1). Fig. 1b shows the kinetic isochronous curve
log qy onet = £(T)s(t = 30 min). It obeys equation (2): q = qa, exp(pT).

Equations (1) and (2) correspond to an inhomogeneous surface with an ex-
ponential distribution function (3): o(E) = H exp(aE). « and H are in-
dependent of temperature, and were calculated from the adsorption iso-

—~

thermal lines: a£20.69.107° (cal/mole)'1, B=1.1.1077 (mole/cal). It
follows from Fig. 2 that admixtures of Lizs and InQS3 decrease the

specific adsorption rate. Though the adsorption kinetics continues to
obey equation (1), the values for « and H are changed (Table 2). Liy8

decreases the activation energy of (O-adsorption, and In283 increases it.

The adsorption of acetylene was investigated at 100, 125, and 15000.
Fig. 3a shows the kinetic isothermal lines of the adsorption of 0252

on pure NiS in the coordinates log q, log t. Also in this case,
equation (1) continues to hold. Table 3 gives the values of A and 1/n
which rise with temperature. Fig. 3b shows the isochronous curve of

C,H, adsorption on pure NiS, for which equation (2) also holds. The"’,—

—
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Chemical Adsorption on Pure NiS and on NiS With s/ozo/6o/153/o3/11/o13
Admixtures B004/B056

character of the kinetic isothermal lines is not changed by the
admixtures (Fig. 4), but the adsorption ratg is reduced both by LiQS and
In253' Table 4 gives the values for the activation energy E, calculated
according to B = RT 1n (t/to). £ is decreased by LisS, whereas InyS;
causes no change. For the dependence of the adsorption energy Eads on the

degree of population of the surface, the equation
Eads = 22.5 + 4.4 1log Q kcal/mole is given, and for the distribution

function of the active zones the equation
Q(Eads) = 0.25.10_8 exp[0.55.10—15].Ead3. There are 4 figures,- 4 tables,
and 8 references:? 7 Soviet and 1 German.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences USSR)

SUBMITTED: April 14, 1960 V//,
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5/020/60/133/004 /040/040XX
BOO4 /BO6T

AUTHORS: _gggigggixi_ﬁA_Z&t\Corresponding Member of the AS USSR,
Yanovskiy, M. I., Lu Pey-chzhan, Gaziyev, G. A., Zhabrove,
G. M., Kadenatsi, B. M., end Brazhnikov, V. V.

TITLE: Rapid‘Chromatographic Method of Measuring the Adsorption
Isotherms of Gases and Vapors V//

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 4,
pp. 878-881 '

TEXT: Since in heterogeneous catalysis the dimensions of the specific
surface are of great importance, the authors attempted to develop a rapid
method of determining the specific surface. Their studies were based. on a
paper by J. N. Wilson (Ref. 1) where the relation between the chromato-
graphic curve and the form of the isotherm is theoretically studied. The
results were compared with those of the ordinary vacuum technique. Fig. 1
shows the scheme of the experimental agg?ratus, The gas analyzer was an

ionization detector on the basis of Pm (Ref. 5). The adsorption of
heptane was measured. Nitrogen and sometimes argon were used as carriers.
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Rapid Chromatographic Method of Measuring the 5/020 60/135/004/040/04OXX
Adsorption Isotherms of Gases and Vapors B004 /BOET .

The height of the steps recorded correspends to the initial concentration

Co of the adsorbate. The desorption curves recorded on blowing the pure
carrier gas through the column permit the calculation of the isothermal

line of adsorption. In a variation of this method, the column 1is not
saturated, but the sample is periodically injected into the column through
which the carrier gas flows. The experiment then lasts only 10-15 min. On

the assumption of an immediately established equilibrium and the absence

of longitudinal diffusion, the adsorption was calculated from the following
equations: £(C) = wksi/ug (2), where £(C) is the amount of the substance

adsorbed by 1 g of adsorbent (mmole/g) in which C 1is the equilibrium
concentration; k is the constant of the detector (mmole/cm .cm); u is the
speed of the recorder tape; g is the weight of the adsorbent (g); and Sy

is the area below the desorption curve. The following adsorbents were used:
refractory diatomite bricks, silica gel of the type E (Ye), nickel-
nydroxide gel, nickel catalyst, MgO produced from‘Mg(NOs)z, Zn0+14.5 ZnS0,,

and carbon black. The values for Mg0, silica gel Ye, nickel hydroxide, and
diatomite were in good agreement with those obtained by the vacuum
technique. For adsorbents with & large number of very narrow pores (active

Card 2/),
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Rapid Chromatcgrapnic sletnod of Measuring the 5/020 60/135/004/o4o/o4oxx

ndsorption Isotherms of Gases and Vapors . B0O4 BO6T

coal)-tﬁe,results were unsafisfactory. The range of application of %the
studied. The authors +thank

- chromatographic method must be further
I. Ye. Yeymarx and M. A- Piont?ovskiy for preparing the coarse-pored
silica gel Ye and-nickel—hydroxide samples. There are 4 figures, 1. table,
and 5 references: o Soviet; 1 US, 4 British, 1 Dutch, and 1 Hungarian.
JSSOCIATION: Institut cizicheskoy kpimii Akademil nauk S6SR (Institute - ./
et of Physical’Chemistry of +the Acadeny of Sciences_USSR) . »fy/(i"
SUBMITTED:  January 28,1960 . , o R A
Legend %o Fig. 1: 1@ cylinder with carrier gas; 2: pubbler with adsorvate;
"3 chromatographic column; 4: 8838 analyzer; 9@ recording potentiometgr;‘ b

'6-10:.fine-regulating valvesj 11{ four-way COCK; 12-15: rheometers.
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8L706

) : s/ozcyso/153/oo6/o14/o16
B0O4 /B064
/1325
AUTHORS: Stepanov, Yu. K., Kargolis, L. Ya. and Roginskiy, S. Z.»
forresponding Member 4S USSR
TITLS: Tne Mobility of Nodifying Admixtures in Silver

PERICDICAL: Doklady Akedemii nauk SSSR, 1960, Vol. 133, No. G,
pp. 1B4-1387

TEXT: In the introduction the authors discugs papers on the modification
of tho catalytic activity of metals with admixture of amall quantities

of wmatallnids (Refs. 1-13). In the present. paper, they investigate the
vehavior of admixtures, the change in their concentration, and, their
esgaping from the metal. Silver powder was tagged with 0136, 1131, or

595 bty adsorption of NaCl, KI, or NaQSOA, and then pressed to tablets.
The regularity of distribution of the admixture was examined with an end
window counter. The silver tablets were then heated with ges mixtures.
Pig. 1 shows that the heating of the tablets with air or nitrogen to
300%C did not brinz about a change of the specific radioactivity, whereas
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The Mobility of Modifying Admixtures 5/020/60/133/006/014/01€
in Silver ‘ BOO4 /B0O64 ’

air with 3% ethylene reduced the radioactivity under the same conditions.
The authors assumed that a reduction of chlorine to HCl tekes place,

and that all reducing agents containing hydrogen are bound to cause the
came effect. The experimental data of Table 1 (reaction with Hy, CoH,,

N, + 5.3% i-C,H,OH, N, + 2% 02ﬁ40,400)vconfirmAthis. Only CO proved not

to reduce radioactivity. Further experiments vere conducted to determine
HCl in the reaction products. Silver tablets containing Cl: were ‘heated

with 02H4.to 30000. A silver tablet cooled to 40°C.stood at a distance of
15 cm. After five hours of experimenting the silyer plate had become
radioactive. The same effect was obtained with s? 04'. Absorbing the

reaction products in water, containing methyl red, proved their acidity. ,
HCl was nephelometrically determined with AgNO.. leasurement of radio- :
activity in sections through the silver tableté proved that radioactivity .
decreased in the entire volume of tablets, i.e. that no surface reaction

was concerned. The diffusion %g chlorine ions by silver quvproven on a
silver single crystal with 01°°. Fig. 2 shows the change of ‘the radio-
activity of Ag in various N, + C.H mixtures at 300°C, Fig. 3 log C (C

274
card 2/3
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STEPANOV, Yu.N.; MARGOLIS, L.Ya.;\ROGINSKIY. S.4.
3 halogen compounds.
Modification of a silver catalyst by organo A
Dokl. AN SSSR 135 no.2:369-372 § '60. (MIRA 13:11)

1. Institut fizicheskoy khimii AN SSSR, 2. Chlen-korrespondent
AN SSSR (for Roginekiy).
(Catalysts) (Silver)
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33484
1213 , s/195/61/002/005/oo9/027
FRIL L EOLO/E385

AUTHOR: Roginskiy

TITLE: Kinetic isotope effects in simple and complex
reactions

PERIODICAL: Kinetika i kataliz, V. 2, no. 5; 1961, 694--704

TEXT: The kinetic isotope effect (KIE) is defined as any
change in the nature and velocity of the processes arising from
a change in the isotopic composition and structure of the
reactants and catalyst. As a measure of KIE is taken the ratio
o of the velocity constants (k) of the reaction of isotopic
molecules or their fragments: a12'= kl/k2 ~ vl/v2 , where

vy and v, are the respective reaction velocities. Starting

with the above definition; a theory is developed of KIE in com~
plex heterogeneous and homogeneous reactions, with special
emphasis on recent advances concerning the appearance of complex
stages in catalytic reactions and its influence on the develop-
ment of anomalous KIE in heterogeneous catalysis. Detailed
mechanisms are proposed for heterogeneous catalysis in the gas;
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Kinetic isotope effects vioe E040/E382

surface and solid-body stages., The theory is illustrated with
examples of Hz and 02 chemisorption on zinc oxide, distribution

of various hydrocarbons in the products of 3ynthesis in the
» &5 a function of the number of \}
S produced in reactions involving
Care is
eory of primary and secondary KIE
of simple reactions +to stage-wise reactions., In tonclusion,
attention is drawn to the po
gations of active surfaces a
on active centres.
localised reactions, depend on the type of the actual chemical
bond with the surface, Thus,; the value of KIE could indicate
whether, in the case of metals and semiconductors covered with
thin layers of a non-metal (oxygen, nitrogen, etc,) zhemj-
sorption occurs invariably on Pt or Ni and not on Ga or some
other chemisorptive £film, 1In spite of the tonsiderable practical

- 451
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Kinetic isotope effects ..., E04O/E382

and theoretical difficulties associated with studies of the KIE
in catalytic reactions, the author régards the subject as very
promising for further investigations, S.E. Shnol® is

mentioned in the article in connection with his contributions
in this field., There are 1 figure and 9 references:

7 Soviet-bloc and 2 non-Soviet-bloz, The two English-language
references mentioned ares Ref, 2: R.P. Bell - Adv, catal,,

4; 151, 1952: Ref. 3: a. Parravané, H,G, Friederick,

M. Boudart - J, Phys. chem, 63, 1144, 1959,

ASSOCIATION; Institut khimicheskoy fiziki AN SSSR
{(Institute of Chemical Physics of the AS USSR)
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/17108 ?
AUTHORS s Popov, V,I,., Roginskiy, S.Z.
TITLE Kinetic isotopic effezt (KIEF) and the mechsaniam of

oxidation of hydrogen on platinum
PERIODICAL: Kinetika 1 kataliz, v.2, no.5, 1961, 705-709

TEXT: In the authors® opinion, measurements of kinetic isotopic
effects of catalytic reactions during isotopic exchange in one or
more reacting components can provide information on the nature of
the controlling stage of the precess and the structura of the
intermediate complex formed during this stags, For this reason,
they measured the kimetic effect of oxygen on the basis of ths:
separation of a mixture of its isotopes during oxidation of hydrogen
on smooth platinum. The reaction was carried out in the X
temperature range ~78 to 400°C. As a catalyst, platinum wire of a
geometrical surface area of 30 em? was used: the mixture used

was Ho30g = 1:1 with an initial pressure of about 0.3 mm Hg. The
isotopic composition of the starting and unreacted oxygen wa=z
determined with a mass spectremster (relative accuracy_ + 0.6%).

From the isotopic composition, the concentratiocn of ol in
oxygen of the water formed was calzulated., The degree of zsotopi:t
Card 1/3
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Kinetic isotopic effect (KIEF) ... EO71/E435

(Olb)starting
{018

starting

Oxidation of the unreacied oxygen resulied in some snrichment
with the 018 isotope, The value of the kinetic isotopic effect

of oxygen changes stsadily with increasing temperaiure of ths
reaction from 1,05 at =78°C 1o 1.0l at 400°C, From the plot of
log S against (1/T) the differsnce in the ensrgy of activation AE
of the reactions with 016018 and 016 was calculated (the
preszence of 02183 the concentraiion of which in the mixturs of
isotopic oxygen molecules is by ons order beslow thay of 015018 was
neglected) as 20 + 10 cal/mole, AE, calculated for isolated

016 . ol and 016 . 018 ponds equals 60 cal/mole, Comparison
of the above two waluesz leads ~o the conclusion that ths oxygen
isotopic effect could be due tc the kinetic grage of the cxidation
of hydrogen in which the formation of &a intsvmadiats complesx tekas
pPlace onlily with some wzakening of the honds re wisn oxygen z>oms as
Card 2/3
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5/195/61/002/005/010/027
Kinetic isotopic effeczt (KIEF) .,. EO71/E435

compared to their original state and not their complete split,
The authors express the view that the controlling stage in the
oxidation of hydrogen is themisorption of oxygen on activated
Platinum:

o

A o Y = =
2 A 02&~% Pt (02)

Acknowledgments are expressed to I, I,Tretyakov for his advice,
There are 1 figure, 1 table and 8 refarencess 6 Sovist-bloc and
2 non-Soviet-blo:, The raference to an English language
publication reads as foliows: Ref ,23 L.C.S,Melander, Isotope
Effects on Reaciion Rate, Romnald Press, N,Y,, 1960,

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR .
{Institute of Chemical Physics AS USSR}
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8/181/61/003/002/0
9.4300 (ang 1035, //%3) 5102/1328400 /002/010/050

AUTHORS : Kushnerev, M. Ya., Linde, V. R., and Roginskiy, S. Z.
S —
TITLE. The electric conductivity of cobalt-manganese spinels with
additions of lithium-, titanium. and copper oxides

PERIODICAL: Fizika tverdogo tela, v. 3¢ no. 2, 1961, 384-394

TEXT: After a detailed discussion of Western publications, the present
paper deals with the results obtained by studying the structurs and the
electric conduztivity of "“direci® (CoMn204) and “inverse" (MnCozod)

274
nearly direc*t tetragonal spinel with the parameters a = 5.72 kX,
¢ = 9.29 kX, the paremeters of the oxygen anion x = 0.327, z = 0.365 and
a cation distribution {per unit cell);

cobalt-manganese spinels with Li«, Ti- and Cu admixtures. CoMn,0, is a 4

2+ 3+ 24 34 2- . e " " .
006,8mn1LQ[GDE.,ZMHEILB]OSQ . Mn00204 is a purely "inverse" cubic spinel
with the paramaters a = 8.27 kX, u = 0.382 and the cation distributions

3+ 2+ ﬁP§~ p2w i _2+[ 4+ 2+7 . 2. X
a) Co8 E\Jn8 Cog :1432 or b} 038 Mn8 Coe JO.52 . The composition of the
Card 1/8
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s/181/61/003/002/010/050

The electric conducsivity of... B?OZ/B204

specimens invesiigated is given in the table. The specimens were obitained
by heating of spinel powder with the corresponding oxides in corundum
crucibles in air et 1200°C for 2 hr, The agglomerate cbtained was again
finely ground znd heated under the same conditipns, after which it was
slowly cooled to room temperature. The alloys obitained were firss
subjected to X-ray examination. The electiric conductivity of the speci-
mens pressed to Z24¢8+8 mm Yeblets was investigased within the range of
100-600°C by means of d.c. probes; the measurements were carried cut in
quartz vecuum cells. The aspecimens were first heated in the cells at

10“6 mm Hg at 650°C for 2 hr, afisr which pure argon was introduced (up
to 5 mm Hg): in this stmosphere the specimens remained till temperature-
and resistance esquilibrium had been established; only then were the
measurements carried out. Control meesuremenis were carried out at
higher and lower ifemperatursz. The measured values cbtained were {rans-
leted into spesific valu@s. The X-ray structural investigations produced
esu

the following resulz: Li-admixtures to a "direct® spinel caused the
reconstructiocn cf whas tetragonal latvige to a2 perturbed cubis spinel with
parameteras similar is ths “inverse” gpinel. If one assumes thai the
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The elestric conductiviity of... B102/B204

Li-atoms replace part of the Mn-cations in ociahedral order, this substitu-
tion process mazy be rspresensed by:
CoMn,0, —2isy c°2+[np3+ 1if J0°° (e), LiMn, 0, LiMn.0

274 2% ‘Bx] 4 ’ X tex” f 5“8 °©

Radiographically, the line of the spinel LiMn508 could be determined. With

the initroducticn of Li into the cubic lattice of the "inverse" spinel, the
tetragonal distortion of the lattice increeses; a decrsases linearly with
growing Li-concentration. Li% in octahedral order substitutes Mn2*:
+ 2 . - - X
Co5 [Mn4+xL1;fCoa+]O% - (b). 1In the final rvesuit a Li-Co phase of the
. 4

"

i
compositicn LiXCQ1 x0 resulis, which crystallizes cubically with a para-

meter of about 4.2 A.  An addition of 5% titanium to a "direct" spinel
causes a considerable disturbance of the tetragonal lattice, without,
however, a new phase occurring; higher additions cause & re-formaiion of
the lattice to rhombohedral structure when sn ilmenite-type lattice conm-
pound is formed. With 51!1.4% titanium, the spinel phase vanishes com-
pletely, and small vastiges of titanium oxide occur. Analogcus phenomena
ocecurred with an eddition of titanium to an “inverse” spinel. 1In general
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s/181/61/003/002/010/056
The electric conductivity af. ., , B102/B204

the follawing holds:
TICQ

Ti0,
CoMn,0, —~—=3 CoTi O, 2MnTiC, (a); MnCo,0,~~~=3 HnTiD

274 3
er to "direct® spinel causes the forming of a solid o
an. A re-formation of the tetragonal lattice to a cubic

¢

3 200Ti0, (b).
J

An addition of
substitution

SRP
39 7
lattice aceonri:

fofal
yiusid
ng %

/,‘. ‘MMH 0

CoMn 0. - Cu dissorted X
204 \‘MnCo 20, (distorsed) | b«/

poccurs. The "inverse” spinel reacts quite differently with Cu0: Up to
25 at% Cu, no chemical react~an at 2ll1 occurs between MnCo O and Cul. All

specimens (no. 19, 20, 27) showed lines of the pure, very weaklv deformed
MnC0204, of copper cx:ide and of cuprous oxide. The results obtained by
measurements of Pleh‘ > conduetivity are showa in Pigs.3? end 4. AS may
be seen, the intro icn dditions to "inverse" spinels produces no
qualitative effect up o(T); slso the activaeticn energy of conduetivity
remains coustant. All investigated wsre p-type semiconductors.
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The electric conductivity of... } B102/B204

The o(T)-measurements of all specimens showed that the mechanism of the
electric conductivity of the complex spinels cannot be brought into line

with the model by Verwey. As regards the effect produced by the various
admixtures it is not the structural change that produces an essential

effect upon the electric properties of the spinels, but the valence state & - -
and the chemical composition of its cationic components. The authors

finally thank A. I. Zaslavskiy for discussions and V. F. Shustov for his il
help. X. P. Belov, Ye. V. Talalayeva, and B. T. Kolomiyets are mentioned. -
There are 5 figures, 1 table, and 17 references: 5 Soviet-bloc and

6 non-Soviet-bloc.

ASSOCIATION: Institut fizicheskoy khimii AN SSSR Moskva (Institute of R&f 5

Physical Chemistry of the AS USSR, Moscow)

SUBMITTED: April 8, 1960 (initially) and October 1, 1960 (after
revision :
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- e E———

a - R E Legend to the figures:

. The numbers beside the
straight lines are the
. numbers of the specimens.
The ordinate is log ¢ + 6,
"where ¢ is the specifie
electric conductivity.

15 e

1097
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3 : s/181/61/003/002/010/050
The electfic conductivity Of,.,'f_-',__ o .B102/B204‘ L
‘ o p P . ; "_;L’
amnn T ' [T A cnsseas
TE;:?A:‘)‘ . fpansn funus . I(!;::.mi)l ) patas
Mn,0 7 ‘MHC0.0. e -
7 CoMniOn -+ 5,211 2| MCaOpeslt o
17 CoMn,0y + 21.4L1 3 - MnCog0y *36.0“ , -
12 CoMn,0, -+ 35.4L1 4 Mn(ézggl -+ 36.0Lt
13 CoMn,0; -+ 45.0L1 J :incogo‘ -:-_ : éTl
15 COMDzO‘ -+ 5.3T‘ 6 nC 20‘ 1.1 oTi
16 CDMH204 -+ 10.4T( 7 . ;ﬁndao‘ : 27 OT‘
77 CoMn20‘+26.5Tl 8 "C 04 + 52 STi
- 18 CoMn30, -+ 51.4Ti 9 MnCog0O4 S
22 CoMn,0y4 +5.0Cu 19 MnC0384 -+ 3.0C
23 CoMn,04 + 10.0Cu 20 Mngogo‘ Izs'ocu . ' |
24 CoMng0y + 25.0Cu 721 ‘ MnCo;04 X N . ; o
Legena to‘ the table: 1) no. of specimen; 2) “direct” spinel; 3) "inv.erse v
spinel. .- . .
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s/020 61/136/004/020/026
B028/B060
AUTHORS: Linde, V. R., Margolis, L. Ya., and Rpgingk?yzvsﬂ Z,,

Corresponding Member AS USSR
TITLE: Catalytic Properties of Cobalt - Manganese Spinels

PERIODICAL: Doklady Akademii nauk Sssr, 1961, Vol. 136, No. 4,
pp. 860-863 :

TEXT: The present paper deals with the effect of the structure of spinels
CoMnp0y and MnCop04 upon the catalytic action in propylene oxidation.

The catalytic activity was determined by measuring the oxidation rate of
propylene with Op in a stoichiometric ratio of C3H6:02 = 2:9. The reaction
product contained CO» gas and water. The specific surface of the catalyst
was determined by the BET method from the equilibrium isotherms of
krypton sorption. The specific surface was 0.70 m2/g for CoMnp04 and

0.25 m2/g for MnCop04. The reaction took place at a constant initial
mixture pressure of 0.450 mm Hg and in the temperature range of

200° - 350°C. For purification, catalyst specimens were heated in vacuo —

Card 1/5
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Catalytic Properties of Cobalt - Manganese 5/020/61/136/004/020/026
Spinels B028/B060

(10"6 mm Hg) at 550° for 4 hours. The resulting water was frozen out. COp

was removed by absorption. The reaction kinetics obeys a monomolecular

law. The diagram of Fig. 1 with the coordinates log P = f(t) contains the
kinetic isothermal lines for the oxidation of the 2CBH6+902 mixture on
MnCop0y at 250°C. On the assumption of a monomolecular law, they have a
1inear course, while the assumption of a square dependence leads to
distortion. COp molecules probably form complexes of the type cog on the
catalyst surface. The specific rate constant KI calculated by a reaction
equation of the 1st order remains steady (Fig. 2). For a 2C3Hg+902 b/'
oxidation at different temperatures, without removal of CO2, the total
velocity may be calculated approximately with a reaction equation of the
ond order. The specific constant KII, referred to surface unit of 1m2 R
catalyst, was found for each temperature. KII is a function of the

initial pressure of the mixture. The reaction rate was found %o be

independent of the propylene goncentration. An increase of the Op content

from 0.096 to 0.433 mm Hg lea to an increase of the reaction rate. The

latter depends on the O2 concentration according to equation

Card 2/5
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Catalytic Properties of Cobalt - Manganese §/020/61/136/004/020/026
Spinels o g B028/B060 . S

R

WaKI[poz'J ' [P(’;Hg] O, It has been earlier pointed out that 0 u;idez?gqé'_s‘:,‘:

a chemically irreversible sorption on ?oth spinels, the kinetiocs of s
chemosorption obeying equation & = A11 n for MnCop04 and & = a+b logt for:

- CoMn,0,. ©& = occupation of surface, t = time. Measurements of chemosorptim
of 05 on both spinels yielded the following values for the activation .
energy: 18 kcal/mole for CoMny04 and 14 kcal/mole for MnCop0yq for
£ = 0.03 cm3/m2, temperature range 2000-3500C, The problem as %o vhether
oxidation takes place by a homogeneous or & heterogeneous mechanism, was’

’ stupied by the method of the separate calorimetric procedure devised by .
A. A. Kovaltckiy and M. L. Bogoyavlenkaya (Ref. 9).The :reaction vessel 5
was 50 mm in diameter. A nichrome constantan differential thermocouple - ==
was used for the measurement of the temperature difference. For both . = =
catalysts oxidation %took place on the surface at 300° and a pressure of -
0.5 and 40.0 mm Hg over a purely heterogeneous mechanism. The structural .

' . formula of the spinels Co2+(Mn3Mnd+)04%" and Cod*(Mn2+Co3*)0F~ shows that’

Mn cations present on the surface constitute more intense electron donors :
" for oxygen atoms undergoing sorption, than Co cations. There are 4 !
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Spinels , B028/B060 ’ 3
figures, 2 tables, and 14 references: 10- Soviet, 1 German, 1‘British, and »
1 Polish.

. :
ASSOCIATION: Institut fizioheskoy khimii Akademii nauk SSSR (Institute +
of Physical Chemistry, Academy of Sciences USSR) oo

-~
o

SUBMITTED: October 19, 1960

gwb;tiﬁ' :
Po, W

S

astary

Card 4/5 ‘ . - ‘_

i I T T S T S e e S T8 s D Ly

i L : h SR A S S
RAET PSP S 8 O] == =y e ST Tl I s d T ARSI Nt N e UAE S K ML L E T AR i s R T

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001445

6/604/026/926;**'

5/020/61/13
Bézs/Boso

. ' x the r 2CsHg+902 B -
e :d to Fig. 1: Kinetic isothéerms for the oxidation of 75 6+20 g
) . 1
- 3?333. p° = 0.522 mn Bg, a) minutes. -
Le\ end to Fig. 2: Dependence of specific ra
initial pressure Po» a) = spec-
Leéend to Fig. 3¢ Kinetic isotherms. .
12350C, 5=0,14 m%; 2=3000C, S=0.25 n°3 3
5-0.50 m2 - a) minutes b) mm.

R ¢ 1T ava
e constants _K X qr%'itl}:e

for oxidation on CoMn04 N ;
.2500C, $=0.50 m?j 4=200°Cy
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GORDEYEVA, V.A.; YEGOROV, Yo.V.; ZHABROVA, G.H.j KADBNATSI, B.M.;
KUSHNEREV , M. Ya.; ROGINSKIY, S.Z.

decomposition
- adiation in the study of the
AT rer and nickel oxalates. Dokl. AN SSSR 136

processes of copp (MIRA 14:3)
n0.6313619—1367 F '61.

1, Institut fizichesko khimii AN SSSR. 2. Chlen-korrespondent |
Afl SSSR (for Roginski#

(éopper oxalate)
(Nickel oxalate)

(Radiation)
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5.2.; SHNOL', S.E.

ROGINSKIY, -
ous biological igsotopic e e

f apgual 31706~
Feasible explanggion o Dokl. ‘AN SSSR 137 no. 12
obgerved in ngig and ;_{23& . 0 N (MIRA 14:2)
161, .

l. Chlen-k . ) ( Mgen——r's otopes )
(Wate ium oxide) :

-

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451



DRI STONCE IR PR I R

"APPROVED FOR RE
LEASE:
ELEASE: Tuesday, August 01, 2000 CIA-RDP86-005
RS SO I = - 13R001445

R R A T [HCNE
= EEY FECN D

»‘h“!. ..

. z;ﬁmm
126% | §/020/61/137/004 025/031
2209, \ 10 ® \16“[ B{m Bzoé foos/o25/

5,140 ,
AUTHORS: Pokukina, Ye.S.5 oginskix, SiZ.y Corresponding Member AS
AV Academician,

USSR, Sakharov, M.M.y TopchiyeVs
Geyderikh, M.A.y Pavydov, B.B., and Krentsel', B.Ao

Catalysis on orgénic gemiconductors 6btained by heat

treatment of polyacrylon;trilo
auk SSSB’ Ve 1379 No.

TITLE?

PERIODICALs Dokledy Akademii n 4, 1961, 893- 895
graphy and the ge-
that organic semicon~
able electrical con=

hould be active catalysts in redox reac-

tions. Only qualitative data being available 80 far, it was the purpose
of this study to investigate,t e catalytic activity of polymer semicon=
ductors containing & gystem O onjugete bonds on redoxlreactione in the
gaseous and vapor phases. The authors have chosen semiconductors from
polyacrylonitrile (PAN). Data oON preparation and electrical properties of
tnis material are given in Ref. T (AV. Popchiyevs M.A, Geyderikn et aley
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Catalysis on organic ..o B101/B208

DAN, 128, 312 (1959)), and have been reporte"by M.A. Geyderikh at the In-
ternational Symposium on Macromolecular Chemistry on June 14 - 18, 1960,
Two PAN samples were useds PAN-1 %o which 0.01% CuCl, was added prior to

heat treatment, and which had 2 specific surface of 0.06 mz/g (determined
by means of krypton), and PAN-2 without copper admixture and with a gpeci=
fic surface of 0,04 m2/g. catalytic agtivity was gtudied in an apparatus
similar to that of G.M. Schwab, N. Theophilides (Ref. 13, see below). The
catalysts were annealed at 450°€C for 1-3 hr prior to the experiment. Con-
siderable catalytic activity was only observed in the decomposition of
formic acid. Experimental data sre given in Table 1. The copper admixture
was found to vpe of minoT jmportance. As the change of the decomposition
rate v of HCOOH was determined by the continuous method on & stepwise rise
o’ temperature, & constant rate of acid addition, and a low degree of con-
ve: sion (1 - 10%), the activation energy could be calculated from log VvV =
- £(1/1). It was 21 kcal for PAN-1, and 25 kcal for PAN-2, The catalytic
activity of the samples increased from experiment to experiment until it
reached & constant value. Activation energy, however, remained nearly con-
stant. A catalytic action of PAN on the decomposition of hydrazine hydrate

card 2/5
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Catalysis on organic ... “B101/B208 - o7
in NHy and N, was observed only at_higp‘tgmperatufes (250°¢) at which

the reaction on the glass .surface of the vessel amnd hon@géneous decompo-
sition play an important.role, The specific activity'of PiN.with respect .
to the decomposition of HCOOH is explained by its chemical structure,

' The N-atoms in the chain of the.conjugate bonds are assumed to act as ad-
sorption centers for the acid moleculess: -By changing .the, chemical and
electrophysical properties of polymers with conjugate douyble bonds, high-
1y selective -catalysts should be obtaimped-which are comparable.te thopse
used in fermentative catalysis., This is the reproduction of & report
.deliveted by.S.Zs Roginskiy, Corresponding:-Member:AS USSR, before the-

. Uchenyy Sovet Instituta khimicheskoy fiziki Akademifbnguk»SSSB-(SQieﬁti-~
fic Council of. the Institute. .of Chémical-Physics of “the Acadeay.of -

"Sciences USSR) :on'May 27i: 19604 ' Mention. ia-msde.of, Apd,:Berling L.Ae-

"Blyumenfelldy NoN, Semenov. (Refy 11.¢.Izve AN sssn,goxnl;:1 4 N0e. 9y -

.1689)y .There.are 1 figure, :2 tables, and 14 referencess 8 Soviet-blos ‘

~and 6-non«Soviet-bloc, The*}vreferenées to English language’ publications
read as followss K. Tamaru, T Shimada, Bulls Chem, Soce Japany 314.141;
(1958); D.D. Eley; Res. appls Inds 12, 293 (1959)3 G.M. Schvab, No. .

TR

- L ea e e - : -
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3/627161/1 57/004/625/031* |

Thaqphjiidésgr Je phys. Chems.50,. 427 (1946). - .;,‘ '- O T

o e
R
S -t e

ASSOCIATIONx - Instltut fizichhskoy‘ kh_lmii.Akademﬁ nauk SSSB. .
L (Institute of Physical Chemistry i9” Acadeny of Sciernces
L. TISSR) 'Inetltut neftekhimicheskogp, sinteze Akademii nwduk

.. ..z sssk (Institute of Petrochgmioal Wnthesis of the Academy
DL . Tef Smehces USSR) ‘ . B

R
% #
» pad .

- . - a

o Dec'embe;'. 24’@; 1;9'60 :
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IR “Ta6anus 1
Toble 1: Results of experiments " Pe3yAsTATH ONWTOB MO PAIAOMEEHO .
: on the decomposition of formic acid MypaBsiiof kucrors napMAH-1 w MAH-2 .
e on PAN-1 snd PAN-2, Legend: o Y 2
(1) Number of experiment; (2) : .- §§§ g "?§§:
temperature, Cj; (3) formation . : . o ai% g ain
rate of gaseous products, ml/hr; 3 -“ £x: |- ,3_8 ,Es,‘:,
R (4) H2/00 ratio; .(5) rate of M 2| gEE | 8r ;Sgg:
gdditionl of formic acid vapor; » :
(a) PAN. » ComaH-t
a1 | 242|153 |28 ’ 0,02
-39 255 | 265 | .
33 7272. 4% BT
- o . MmAH:2G B e
' 64| 260 |- 66 -(.3,2 1 0,37 "
- -2 | 287 | 282 o o niis
6—3 | 299°| 402
I 8—4 264 88 |." B
v : o o2ss e [038 0,37
BEAS N - - - 7—2 | - 288 . 302 I R e
7-3 | 304 554
! 8—1 | 290 338 | —. |-03
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GAZIYEV, G.A.; KRYLOV, 0.V.. ROGINSKIY, S.C.; SAMSONOV, G.V.; FOKINA, Ye
-;‘J b} . l' v |
YANOVSKIY, M.I. hE
i bidec, borides, and
ation of cyclohexane on certain car osy B
ls)i?iiiggzn Dokl. AN SSSR 140 no.b:863-866 0 *61. (#iRs 14:9)

1. Chlen-korrespondent AN SSSR (for Roginskiy);

(Cyclohexane) (Dehydrogenation ) (Catalysts)
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ROGINSKIY, S.%.; YANOVSKIY, M.I.5 GAZIYEV, G.A,
Ry P

Chemical resstions under shromatography conditigz_z;i 11’)?5-0
AN SSSR 140 no,.5:1125-1127 0 '6l. (1IRA 15:

1. Institut khimicheskoy fiziki AN SSSR. 2. Chlen-korrespondent
AN SS.R (for Roginskiy)e :
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s/%zo 61/140/006/015/030 ;!
B103/B101 i

§.5600
AUTHORSS Al'tshuler, 0. V. Yinogradova; 0. M.; RO inskiy, Se e
corresponding Member AS USSR, and yanovaskiys M. I.
TITLE: preparation of high-purity hydrocarbons by the method of
thermo-desorption chromatography
PERIODICAL: Akademiya nauk SSSR. Dokiadys Vo 140, no. 6 1961, 1307-1309
ion chromatography to prepgrative

TEXT: The applicability of thermo—desorpt

uses was gtudied. Isolaticn and purification of propy

example. The methods were gtudied by M. 1. Yanovskiy, g, N. OziraneTs and
1960)). The 1gboratory apparatus used

Lu P'ei - chang (zZhPKhs 33, 1084
consisted © connected in series; which were filled }

£ adsorption columns
with the same OT different gorbents. After a certain gection of the ///// :
adsorption layer ha the mixture of the gases to be “ >(

d been gaturated by
the columns were jmmersed gradually into
le to obtain somple

lene was gelected as

an oven heated to

geparateds
te desorption of propylene

200-22000, It wsas not possib
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$/020/61/140/006/015/030
Preparation of high-purity ... B103/B101

st temperatures below 200°c. At higher temperatures, secondary reactions

may occur in the heated zone, Gas samples were taken at the column outlet

and their composition was determined chromatographically., Helium was used

as inert carrier gas. A katharometer or an ionizaticn detector with a

Pm source were used to detect the components of the mixture. Coarse and X
close-grained silica gels and alumc gels of various types as well as

active carbon were used as adsorbents. 10 - 20 liters of the mixture could

be separated with a sorbent volume of 1 liter and a temperature of -20 to

—30°C of the cold section of the column. The content of propylene in the
initial mixtures was varied from 25 1§ 98%. Moreover, they contained
different volumes of ethane, propane, ethylene, acetylene, and hydrocartons
boiling higher than propylene,; as well as H20 and sulfur-containing

compounds. First, the partition capacity of the sorbents for the mixture
of propylene and one of these components was determined. It was
characterized by the ratio VRcomp/vR C} 6' Based on these values (V
suiteble sorbents and their sequence feor isolating the propylene from the
mixture were selected. The effect of the sorbents is shown in Table 1:
Card 2/4
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) Sorbent admixture to be removed
)
! active carbon heavy hydrccarbons (boiling point)>50°C),
: CS,5 mercaptans, acetylene, ethylene,; ethane,
H254
silica gel propane, carbon sulfochloride, ethane,
ethylene, 052
alumo gel ditto + CH2 and H20

It has been established that the less sorbable components, such as air,

ethane, ethylene, and propane; concentrate in the first fractionsj thereafter,
only propylene is found at the column outlet. In the ultimate gas samples
desorbed by heating the column end; admixtures were found which were moTe
intensively sorbed than propylene. The use of the highly sensitive detector )&
revealed that the admixture of propane, the separation of which from

propylene is most difficult, can ve reduced to traces. Thus, it is possible

to obtain pure propylene even from initiasl mixtures poor in propylene.
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The purification coefficients do not become worse; when passing to the

range of propylene with very low admixture concentrations. This is an
advantage of the present alternative as compared with the rectification,

since it ensures a very high degree of purification. Unlike in development ‘)(
" chromatography, the components are isolated undilute in thermc-desorption
chromatography. Moreover, this method can be applied to obtain further
components of the mixture in pure state (e. g., benzene, cyclohexane). The
paper by Ye. V. Vegin, Gazovaye khromatografiya, Tr. I Vsesoyuzn. konfer.,

Izd. AN SSSR, 1960, p. 118, is mentioned. There are 4 figures and 3 Soviet
references.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics of the Academy of Sciences
USSR)

SUBMITTED: June 23, 1961
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ROGINSKIY, Simon Z.
"Calculation of zero energies.”

CHEMISTRY (PHYSICAL), SOCIETY OF (French) - 12th Annual Meeting -
Paris, Fronce, 4-8 Jun 62

Institute of Physical Chemistry, Academy of Sciences USSR

o
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- : - 8/844/62/000/000/115/129

: : D207/D307 ;

AUTHORS ¢ Roginsiciy, S. 2., Zhabrova, G. M;, Gordeyeva, V. A.,
yegorov, Ye. V., Kadenatsi, B. M. and Kushnerev, M. Ya.

PITLE: The use of ionizing radiation in investigation of topo-
chemical processes

$OURCE : Prudy II Vsesoyuznoéo soveshchaniya po radiatsionnoy khi;
mii. 2d. by L. S. Polak. loscow, Izd-vo AN SSSR, 1962,
668-673 B

PuXT: A study was made of the differences between the topochemical -
processes of thermal decomposition and of decomposition, using 0.6

_ 2 ilev electrons. The substances decomposed were copper oxalate V//
(CuC204.1/2H20) and nickel oxalate (N10204.2H2O) which were pre- . /.

pared by precipitating nitrate solutions with oxalic acid at SOOC;
the samples were in the form of thin layers of powder. Thermal de-
composition in vacuum at 280°C yiclded 85% Cu + 15% Cu,0 and 95%
Ni + 2.0% NIO + 3% undecomposed residue. Thermal decomgosition in
__air at about 3000C yielded 50% CuO + 50% Cu,0 and 100% NiO. Blec-
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tron irradiation (5.6 x 109’— 3.3 x 1010 rad) at 100°C yielded usu- |
ally pure metals with large (10 - 407) residues undecomposed oxa-

lates; the metal yield increased with the radiation dose. strong
preliminary irradiation (at least 0.6 x 109 rad) accelerated strong-

ly the subsequent thermal decomposition in vacuum. The mechanisms

of thermal and electron-bombardment decomposition were the sane;

holes generated by heat or irradiation neutralized partly or com- V//
pletely the double charged oxalate ions which then moved to the

surface and were emitted as C o} electrons also generated by heat /

or irradiation neutralized the doubly. charged metal cations which
yielded pure metals. Oxides were formed as an intermediate stage
in the production of pure metals; in air, oxides were produced al-
80 by oxidation of the pure metal products. ''he essential diZfer-
ence between electron bombardment and heat lay in the grcater car-
rier-generation efficiency of the former. There are 2 figures and
1 table.

ASSOCIATION: Institut rizicheskoy khimii AN SSSR (Institute of

EQ{Sical Chemistry, AS USSR); Institut khinicheskoy fi-

~TCard 2/2 i AN S3SR (Institute of Chemical Physics, AS USSR)
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__ ROGINSKIY, S.2.; YANOVSKIY, M.L.; GAZIYEV, G.A.

Catalytic reactions and catalysts under 2((;hxgzlcl;atcﬁr;ghio:‘:6:i2.uvest,:l.ga-
tion conditlons. Kin.i kat, 3 no.4:529- o 15:8)

xoy fisiki AN SSSR.
1. Institut khimiches(g{tauais) (oo chromatography)
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Ratio of concentration C€g of Cl in the gas leaving the :olumn 06
initial concentration Cg is

c : =

B X Kx e

ot = C iy AR o amean &

- exp( 6) a2 expl 5 ) (63

where x is the full iength of the adsorbent column, S:nce the /%/

rate of sorption is very high, width of the 2z2one of onientrersion
fall & is many times smaller than length of the .olumn  x  and
consequently, Cp is many times smaller than C_. In the
second stage of the process a front of the adsorbatie i3 formed and

the expression for length of the a=xtive laysr of the

follows:
L - Z“'m,gig . 113
m =T A 7 ANg <
where 75 is initial wa2locity of the front movamant A Lz o4
constant for the disintegration of Ci and N. Ia th: ma<imu

u
quantity of gas which (an be retained by z wunir solums af “he
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Physico-chemical features .,, E075/E436

column, When the front of the adsorbate ceases to move the final
distribution of Cl concentration is established in all the column.
The part of the column from the initial section to x = Ly

is practically saturated and the concentration in the gaseous
phase falls to CL £ b,. Below this layer the concentration falls
exponentially. Thus the final concentration of Cl in the eluent
is approximately

SB . exp [— {x - Lm) Lm’] (15) S

Co 3

Therefore, for practlcally complete removal of radioactive gas,
the length of the adsorbent column x should not exceed double
length of the main operating length x = 2L, Conditions
approximating those considered above may be encountered in the
movement of air containing pure isotopic radicactive halogens
through rocks and soil, There are 3 figures.

SUBMITTED: January 12, 1961
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) 5/186/62/004/003/017/022
55 500 £075/E436
AUTHORS: Jech, C., Zhabrova, G.M., Roginskiy, Seley
Shibanova, M.D. ' ,

TITLL ¢ The change of emanation capacity and the evolution of
surface gaseous marker during dehydration of hydroxides

GERIODICAL: Radiokhimiya, v.h, no.3, 1962, 355-364

TEXT: The authors studied the processes of dehydration of metal
hydroxides jeading to changes in their structure and sp%cific
surface, using the classical emanation method with Thzzv; as well
as the method developed by one of the present authors (C. Jech.
Radioisotopes in scientific Research. (Proc. First UNESCO Internat.
Confer)., V-2 491 . London, pergammon Press. 1958) . in the
latter method inert radiocactive marker gases'are introduced into a
solid by pombarding its surface with the gaseous jons in a high

_ frequency eclectric discharge. Tbermogfavimetric and X-ray

;s analyses were also used. The hydroxides studied were .

-~ zu(OH) 2, Ni(OH) 2, Mg (OH) 24 Al(oH) 3, zr (OH)y and Th(OH) 4.

The hydroxides were heated uP to 600°C. The radioactive methods

indicated the initiation of the dehydration processes with great
Ccard 1/2 . ' ‘ i .
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ROGHINSKI, S.Z. [Roginskiy, S.Z.]
o
Isotopic kinetic effects of the simple and complex reactions. Analels

chimie 17 no.3:118-130 Jl‘S 162,
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